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i  J 1 1 .  *—•  *  'ji  i*Ju  t  e  N  av  i  *4  a 1. 1  oi  T  i'  a  i  n  i  ii  q  has  evo  1  ved  thr  ouqh  numerous 
program  and  syllabi  changes  in  its  quest  to  provide  navigator  = 
imi  th  the  requisite  Knowledge,  si;  i  I  Is,  and  experience  to  enter  combat 
crew  training.  hit  craft  and  simulator  modernization  has  been  a 
part  of  that  evolution  with  the  introduction  of  the  T-43  aircraft 
and  the  T45  simulator.  Flight  training  simulators  in  particular 
have  been  the  focus  of  many  Air  Force  programs  to  enhance 
simulator  capabilities  across  a  wide  spectrum.  State-of-the-art 
technological  sophistication  has  given  simulators  advanced 
capabilities  for  visual  systems,  realistic  crew  training,  and 
enhancing  the  role  of  the  instructor.  Have  simulators  advanced 
to  the  point  that  they  could  feasibly  replace  initial  flight 
training  programs?  Would  the  simulator  trained  graduate  be 
prepared  to  enter  combat  crew  training?  Would  he  or  she  be  able 
to  adapt  to  the  stresses  of  the  airborne  environment?  This  paper- 
will  attempt  to  answer  those  questions  as  they  pertain  to  the 
Tanker,  Transport,  and  Bomber  track  of  the  Specialized 
Undergraduate  Navigator  Training  program. 
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Part  of  our  College  mission  is  distribution  of 
the  students'  problem  solving  products  to 
DOD  sponsors  and  other  interested  agencies 
to  enhance  insight  into  contemporary, 
defense  related  issues.  While  the  College  has 
accepted  this  product  as  meeting  academic 
requirements  for  graduation,  the  views  and 
opinions  expressed  or  implied  are  solely 
those  of  the  author  and  should  not  be 
construed  as  carrying  official  sanction. 
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REPORT  NUMBER  88-2323 

AUTHOR(S)  MAJOR  STUART  D.  SAUERBRY ,  USAF 

TITLE  THE  FEASIBILITY  OF  CONVERTING  THE  TANKER,  TRANSPORT,  AND 
BOMBER  < TT B >  TRACK  OF  SPECIALIZED  UNDERGRADUATE  NAVIGATOR 
TRAINING  (SUNT)  TO  AN  ALL-SIMULATOR  COURSE 


r.  Eul. &£)£>■& -i  Determine  whether  simulator  technology  has  advanced 
suttici en  1 1 y  so  that  s  t  u den  t  s  i n  t  h e  SUNT  TTB  t  r  ac  k  c ou Id  f  eas - 
iblv  be  trained  in  an  al 1 -si mu  1 ator  course. 

II.  B'ooble no;  Although  modern  flight  simulators  are  highly 
sophisticated  and  versatile  training  systems,  they  still  lack  the 
realism  of  flight  training.  Consideration  of  an  al 1 -simu 1 ator 
program  for  the  SUNT  TTB  track  must  include  a  close  examination 
of  the  role  stress  plays  in  learning  aircrew  skill,  the  necessity 
of  students  to  acclimate  to  the  airborne  environment,  and  flight 
simulator  capability  to  re-create  the  human  experience  with 

a  c  t  u  a  I  f  1  l  g  h  t  . 

III.  Dsuta_:  The  current  navigator  training  program,  SUNT,  has 
e'-olveci  from  a  host  of  program  modifications.  These  modi  f  l  ca- 
t  i  on  s  r  esu  1  ted  f  r  om  c  h  an  ges  i  n  AF/flA  J  COM  training  requirements, 
weapon  systems,  equ  i  pmen  t  ,  and  training  ai  rcr-af  t/simu  1  ator 
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»ecn  ,.i_.gv.  The  T— 43  iircra+t  and  the  T45  simulator  "ier  e  both 
t,  =.  j  or  s  t  r  1  des  1  n  moder  mzing  n  sv  1  ga  t  or  t  r  si  n  1  nq.  Since  thei  i 
-civ  .  t 1  on  ,  attrition  rates  have  stabilized  near  the  programmed 
f  i.  r  '  t  i  on  rate.  Historically,  nearly  halt  of  all  attritions  h  ave 
ceen  for  flying  deficiencies.  This  fact  tends  to  emphasize  the 
imcor  •  a n c e  of  flight  training  in  navigator  training  programs. 

£ '  ess  associated  with  flying  is  also  of  major  importance  to  an v 
i  '  g  training  program.  Stress  in  an  integral  and  possibly 
..  c-he*  •  c  i  al  part  of  flying  training,  but  a  student  s  abi  I  i  tv  to 
sea'  th  the  stress  may  well  determine  his  or  her  suitability  as 
i  c  >-  ewm  ember  .  Simulators  as  we  I  1  have  pi  aved  major  roles  in  the 
‘  ■,  tv  of  training  students  receive.  However,  the  hit  Force  has 
at  en  notice  that  state-of-the-art  sophistication  does  not 
ecessanly  equate  to  training  effectiveness.  More  emphasis  is 
Sun  j  placed  on  using  simulators  to  enhance  crewmember  training 
•  a  the'  than  simply  producing  aircraft  replicas.  There  is  also  a 
growing  realization  that  flight  simulators,  for  all  their 
r oph • s t i c at i on ,  do  have  their  limitations.  The  MAJCOMs  who  train 
;  ..'NT  3  graduates  <  MAC ,  TAC,  SAC)  as  combat  crewmembers  express 

unanimous  concern  over  simulator  limitations  and  their  ability  to 
adequately  acclimate  student  crewmembers  into  the  flying 
eu  i  -mmen t .  The  MAJCOM  experts  viewed  flight  simulators  as 
aluab'e  and  sophisticated  training  aids,  but  not  as  replacements 
feu  S'-vjal  flight  training.  In  their  collective  opinion,  there 
is  n  suitable  substitute  method  for  determining  a  student 
>;i  ewmem.ber  =  performance  than  in  an  actual  aircraft. 

I'd.  iluPipi.j_is_Ljoxis.-i  The  entire  purpose  of  SUNT  is  to  train 
crewmembers  who  are  prepared  to  enter  combat  crew  training 
programs.  Simulators  pi av  major  roles  in  preparing  navigators 
tor  f  i  i.  gh  t  training,  and  sophistication  promises  to  enhance  those 
r  ole  However  ,  flight  training,  particularly  initial  flight, 

ti  aining,  has  consistently  been  the  bottom  line  determinant  in 
whether  student  navigators  can  successfully  adapt  to  the  demands 
and  stress  of  flying.  As  a  result,  the  concept  of  converting  the 
SUNT  ~~B  program  to  an  a  1 1 -simu 1 ator  course  is  simply  not 
f  eas-  i  b  1  e  . 


GLOSSARY 


TERMS  aUL  £'££ ILJlJlDLLb 


mIPBORNE  EM1  1 1  RONf  1ENT  :  The  airborne  environment:  encompasses  the 
total  spectrum  of  actual  -flight  as  it  relates  to  the  crewmember  . 
It  includes,  but  is  not  limited  to,  interaction  with  other  crew¬ 
members,  physical  and  psychological  stress,  the  potential  of 
pnvsical  risk,  the  unpredictability  of  atmospheric  conditions, 
cabin  altitude  variations,  and  aircraft  accelerations  in  three 
d 1  men s 1  on s . 

mIRCPEW  TRAINING  DEk'I  L  E  <,ATD)  :  Bimul  ators  that  are  categorized 
as  Part  Task  Trainers  (FTT)  ,  Weapon  System  Trainers  (W5T)  . 
Operational  Flight  Trainers  < OFT)  and  Cockpit  Procedures  Trainers 
1  CRT)  .  Categorization  is  based  upon  degree  of  sophistication  and 
capabilities  (Motion,  Misuai  ,  Hardware  and  Software)  .  Normally, 
ATDs  are  used  to  train  aircrews  as  a  crew,  rather  than  an 
individual  aircrew  member.  (25:43-49) 

mIRCREW  MEMBER:  An  officer  who  is  enrol  led  in  or  has  graduated 
from  an  undergraduate  flying  training  course(s).  An  enlisted 
member  who  is-  upgrading  to  or  is  qualified  in  a  specific  aircrew 
pos i 1 1 on  an d  l s  dr aw i n  g  flight  pay . 

FULL-TuSh  SIMULATOR:  A  simulator  comp) ex  capable  of  providing 
full  aircraft  mission  simulation  from  power-on  through  takeoff, 
en route,  landing  and  power -down .  Crewmembers  may  be  trained 
singularly,  in  multiples  of  the  sarnie  crew  position,  or  in  c oncer*: 
w i  t h  other  c r  ew  p o s i  tio n s  . 


taS-SLILlEI  1  DLLS  AUD  i_LI±LIaIliDMS 

3p£iC-La_L-lAejd  I  In  Her  gr  arlna  t  e  N*  v  l  qa  t  nr  IpSU.XiJ.Xig  i-S-ULUd.  The  SUNT 
pr  oqi  am  is  a  relatively  new  approach  to  training  navigators.  The 
first  class  entered  training  in  mid- 1986.  (5:68)  As  a  result, 
the  bulk  of  historical  and  statistical  data  on  navigator  training 
wil 1  have  to  be  drawn  from  previous  programs. 

t  Ja ..  i  qa  tor  iCaxeex  Ej.eJ.cl  The  navigator  career  field  is 
largei.-  military  unique.  As  a  crew  position,  navigator  primary 
duties  are  designed  around  making  an  aircraft  into  a  viable 
weapon  system  in  a  hostile  envi r  onmen t .  As  such ,  par  al  I  el s  are 
few  to  none  l stent  in  the  commercial  aviation  industry.  Further  , 
the  rro;  i  of  studies  of  aircrew  performance  focus  on  pilot  perfor 
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mince,  commercial  or  military.  Due  to  the  lack  ot  navi  9a  tor  - 
specific  performance  studies,  careful  parallels  will  have  to  be 
dr  svn  with  military  pilot  performance  where  such  performance 
equates  or  relates  to  navigator  per-formance, 

Losi  £jjxjs.j.jlex:SL±j.jqxis.  Cost  considerations  in  the  study  of 
training  programs  are  both  important  and  broad  in  scope.  How¬ 
ever  ,  this  study  focuses  on  the  concept  validity  of  training 
■*i  av  1  g  a  t  or  s  in  an  all  -s  1  mu  1  a  t  or  env  1  r  onmen  t  .  Wh  i  1  e  cost  an  d 
related  issues  are  a.c  knowl  edged  important  factors,  thev  are 
distinct  and  separate  issues  which  are  outside  the  limited  scope 
of  this  s  t u dy .  However ,  c os t  c on siderati on s  are  man y  1 1 me s 
lnsepar  ably  related  to  most  simulator  and  training  program 
issues.  In  such  cases,  cost  issues  may  be  mentioned  as  side 
issues  to  help  explain  or  discuss  the  central  issues  involved. 


'  v.'vWa 


INTRODUCTION 


The  in  borne  n*v  i  gator  prot  es  5  x  on  has  i  arcje  I  v  been  unique  to 
the  military.  The  navigator  s  training  ui  timatel  v  prepares  turn 
or  tier  to  flv  on  m  1  s-s  i  on  s  into  a  hostile  environment  to  con  due  t 
aqgt  es  si  --e  or  cover  t  mil  l  tarv  eper  a.  1 1  on  s  .  Manv  n  aw  iga  tui  - 
sp  ec  1 1 1  •-  duties  are  direct!  v  1  inked  to  the  a.ccompl  i  shmen  t  of  the 
c  .jiiibs  t  mission  ot  a  par  tn.ular  sortie  or  aircraft.  Such  m.ssion 
iti  i  ’_j  i  1 1  i  r  cl  u  oe  rescue,  air  dr  od  ,  bomb  l  ri  g  ,  e  i  ec  t  r  on  l  c  su  r  v  e  l  '■  !  ante  , 
command  arid  conti  oi  ,  refuel  mg,  or  electronic  warfare . 

•  23 : AS- 35  ~  riS-4S .  5.-  How  wei  1  the  navigator  performs  will  have 
direct  impact  on  mission  success  or  failure.  How  well  the 
navi  gator  is  trained  wi 1  !  have  a  direct  impact  upon  how  we i  1  he 
or  she  pei  forms  on  a  par  ticular  mission. 

Currently,  all  undergraduate  navigator  training  for  the  De¬ 
partment  of  Defense  f  DOD  ■  is  conducted  at  Mather  h  i  r  Force  Base 
1  t-iF  E-  ■  .  C  a  1  i  form  a.  Mir  Training  Command  •,  ATC)  has  i  ecentlv 
br  ought  of i  line  the  Specialised  Undergraduate  Navigator  Training 
SUNT  >  pr  ogr  am  as  a  new  system  of  training  United  States  Mir 
Force  >.  USmFu  and  international  officers  as  navigators.  The  SUNT 
program  concept  is  designed  to  provide  Major  Air  Commands 
MhJCOMsj  with  navigators  who  have  "specialized"  in  navigation 
cl  ills,  more-  germane  to  the  type  missions  and  aircraft  they  will 
Le  flung.  utter  completing  a  common  "Core"  course,  students 
enter  one  of  three  specialized  "tracks"  depending  upon  opera¬ 
tional  1  ,■  assigned  aircraft.  Each  track  svl  labus  contains  a 
varying  mn  of  academics,  Simulators  and  flights,  concentrating 
t  r  ami  n  g  on  t  h  o  se  n  av  i  ga  1 1  on  a  1  skills  t  h  a  t  w  i  1  1  be  nec  ded  an  d 
used  operationally.  ms  such,  each  student  receives  training  mor 
c  ommei  i  s  u  ’  s  t  e  with  the  needs  of  his  operationally  assigned 
aircraft  and  MmJlOM.  ‘.22:11-13)  Viewed  in  the  long  teirn,  the 
obi  :T  pr  ogi  am  is  an  evo  1  u  t  i  on  a  r  y  step  toward  providirig  na-igatoi  - 
oat  ter  ti  ained  and  pr-epar  su  tor  their  roles  as  aircrew  member  s 

Oil  C  OITiL  *  t  :n  1  'i '=  1  OH  • 

The  question  tin  at  arises  is  what  should  be  the  n  e  -  t  step  in 
the  ev  o '  ’j  •.  i  on  o+  ni"i  ijil-jr  training.-’  should  the  Air  Force  s  tuov 
i he  u:e  ot  . t a te~ot - t h e- ar t  simulators  to  completely  replace 
flight  awning  as  was  suggested  in  a  "Think  Piece"  at  the  hii 
Ttaff"  14:3'  T!,  i  s  stud  ".'ill  e.  amine  the  ramifications  •-■  + 
tnat  l  s  sue  s  s  l  t  pe;  tains  to  the  T  anker  .  Tr  anspor  t  ,  and 

Bomber  •  TTB  •  track  of  3Ui  IT .  While  there  would  be  manor  impacts 


. ..  1 1  the  other  two  tr  sets  ii  well  ,  the  i  am  lficati  on  a  would  b 
diverse  and  broad  as  to  be  beyond  the  scope  of  this  study. 

. on s 1 der  a 1 1  on s  are  also  a  totally  separate  issue  arid  bevon 
r  c  ope  of  ttiis  study.  Rather,  the  author  wi  1  1  examine  1  he 
p  i  1  l  t  v  of  u  s  i  n  g  s  l  mu  1  a  t  or  s  t  o  c  omo  1  etel  V  replace  f  1  l  gh  t  t  r 
in  the  CUNT  TTB  tract  .  Has  simulator  technology  brought  u 
t he  rie  ■  t  evo I  u  t  i  on  ar  y  s t ep  l  n  n av  l  ga t or  t raining,  or  "iou  !  d 
concept  e  seed  the  abilities  and  purpose  of  simulator sr  U 
in?  tel.-,  the  oot  tom  line  issue  to  be  answered  is  '"he  t  her  an 
=  i mu  1  a  t  or  SUNT  TTB  pr  ogr  am  wou 1 d  pr ov l de  n av j  gators  trains 
prepared  to  enter  combat  crew  training. 


e  so 
Cost 
d  t  h  e 
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Chapter  Two 


MODERN  I-JaC  I  GAT  OP  TRAINING 

In  this  chapter,  the  author  w 1 1 1  discuss  the  evolution  of 
modern  navigator  training.  The  implementation  of  an  up-to-date 
aircraft  and  simulator  were  ley  features  in  this  modernization, 
vet,  it  took  a  syllabus  to  provide  direction  and  guidance  for  the 
training  program.  Syllabi,  too,  were  updated  as  modern  under¬ 
graduate  navigator  training  programs  matured  and  evoked.  The 
growth  and  modernization  of  these  systems  and  programs  provide 
the  background  for  the  implementation  of  the  current  training 
pr  ogr am . 


XH£  I -A3  AIRlRaEX 

Beginning  in  the  mid-1960s,  the  Air  Force  began  to  look  for  a 
replacement  for  its  primary  navigator  training  aircraft:  the 

T - 2 9 .  The  culmination  of  that  research  brought  the  gradual 
operational  phase- in  of  the  current  navigator  training  aircraft: 
the  T-4  3. 

The  T-43,  the  military  version  of  the  Boeing  737 
airliner,  I  is]  the  principal  aircraft  used  .  .  .  for 

undergraduate  navigator  training.  The  aircraft  [is] 
spec i a  1  1 y  equ l pped  with  tactical  n av i ga 1 1 on  t T A CAN ]  an d 
long  range  air  navigation  CL0RAN3  equipment,  Doppler  and 
search  radar,  the  inertial  navigation  system  [INS],  CHF 
Omnirange  [COR],  radar  altimeter,  and  all  required  com¬ 
munications  equipment  to  train  student  navigators  for 
the  operational  environment  of  strategic,  tactical, 
aii  lift,  and  tanker  aircraft.  Inside  the  aircraft  [are] 

12  student  stations,  three  instructor  stations,  and  four- 
stations  tor  proficiency  training.  Spaced  along  the 
topside  of  the  aircraft  [are]  five  per i scop ic  sex¬ 
tan  t[sl— one  for  each  student-instructor  complex  and 
proficiency  station.  The  aircraft  [is]  powered  by  two 
Pratt  and  Whitney  JT9D-PA  jet  engines,  and  [is]  capable 
of  attaining  cruise  speeds  up  to  535  mi  1 es-per -hour  . 

With  an  operating  range  of  approximately  2,730  nautical 
miles,  the  T-43  [can]  fly  at  altitudes  up  to  35,000 
feet.  '20:47,48  > 

Thus,  navigator  training  had  entered  the  "jet  age"  with  an  up-to- 
date  aircraft.  More  importantly  though,  the  T-43  flew  at 


,  t4  fudes  arid  speeds  comparable  to  those  graduates  would 
encounter  in  their  operational  aircraft  and  environments, 
r-idd  1  1 1  on  a  I  1  v ,  the  on-board  navigation  equipment  was  more  in  line 
with  the  navigation  equipment  on  operational  aircraft .  The  T-43 
was ,  and  continues  to  be,  a  major  step  in  the  evolution  of 
navi aator  training.  However,  their  was  another  companion  in  thi 
e\  elution:  the  T45  simulator-. 

I HE  IJ5  EltlULalDE 

Although  the  T45  simulator's  incorporation  into  the  training 
pi  oqra.ni  was  initially  delayed  due  to  some  technical  and  con- 
r  i-  actual  "  b  u  g  s  ,  "  it  w  a  s-  brought  on  1  i  ri  e  on  15  t  '1  a  r  c  h  1  ▼  <t» 

•  18:15;  1  ? :  9  •  and  has  been  an  integral  part  of  the  navigator 

training  program  ever  since.  At  the  time  of  the  T45  simulator  s 
i  n  troduc  t  l  ori  : 


The  T45  Navigation  Trainer  was  one  of  the  most  sophisti- 
c  a  ted  training  dev  ices  in  the  Air  Force  s  i  riven  tor  y  .  i-i  t 
a.  cost  of  approximately  $32.1  mi  1  1  l  on — wh  i  ch  included 
the  facility  and  associated  aerospace  ground  equipment  — 
the  T45  [is]  capable  of  simulating  flight  anywhere  in 
the  northern  hemisphere,  speeds  up  to  Mach  2,  altitudes 
from  sea  level  to  70,000  feet,  winds  as  high  as  150 
knots  from  any  direction,  and  a  radar  digital  1 andmass 
simulation  of  the  continental  United  States.  Housed  in 
a.  30,000  square-foot  building,  the  T45  trainer  con¬ 
sist  CsJ  of  13  complexes  with  four-  student  stations  and 
an  instructor  station  in  each  complex,  a  mission  control 
center,  and  42  c om p u t e r  s  w h i ch  t  pr ov ide]  the  n a v l g a - • 
t i on  a  1  s i mu  1  a  1 1 on .  Addi t  x  on  a 1  1 y ,  each  s t  u  den t  s  t  a  1 1 on 
containis]  the  sarnie  avionics  equipment  as  the  T-43  air¬ 
craft.  Since  the  student  stations  [are]  equipped  with 
the  same  avionics  equipment  as  the  T-43  aircraft,  each 
of  trie  52  student  stations  [is]  capable  of  individual 
f 1  l gh t .  This,  in  effect,  C makes ]  eac h  s t u den t  h i s  own 
navigator-,  completely  responsible  for  the  success  or 
failure  of  his  individual  mission,  regardless  of 
what  the  remaining  students  [are]  doing.  (20:28-24' 

The  T45  gives  the  navigator  training  program  a  modern,  full -task 
simulator  which  mirrors  its  counterpart  aircraft,  the  T-43,  at 
the  navigator  s  station.  With  a  large  degree  of  real  ism,  the 
T 45  simulator  allows  students  to  practice  on  navigation  and 
equipment  procedures  before  being  required  to  perform  them  air¬ 
borne  i n  the  T-43.  Yet,  the  T45  is  more  than  just  a  simulation 
of  the  T-43. 

i-i  s  no  fed  earl  1  er- ,  the  T45  has  capabi  I  l  t  i  es  be  von  q  the  air- 
w  sft  c  3D5bi  I  i  t  i  es  of  the  T-43.  For  instance,  the  Mach  2  -speed 
:i  I  I  oi-i  -  *  r,  e  T  45  t  o  emu  late  f  l  gh  ter  aircraft  .  This  c  h  a  r  act  er  l  t  \ 

r  par  r  i  c  u  i  ar  I  y  useful  in  training  students  l  ri  a  high  speed.  low 


i 


i  e  el  envi  r  onmen  t--one  of  the  pr  imarv  tighter  navigation  roles. 

In  an  even  broader  sense,  the  wide  range  ot  speeds  and  a i ti tubes 
a  1  i  ow  s  the  T  4  5  t  o  s  imu  I  a  t  e  rri  a  n  y  aircraft  in  a  w  1  d  e  v  a  r  1  e  t  v  o  t 
navigational  roles,  mil.  ing  the  T45  a  highly  versatile  and  f  leg¬ 
ible  simulator.  The  independent  operation  ot  each  comple-  fur¬ 
ther  enhances  that  -flexibility.  So  while  the  T 45  is  "equipment- 
specific"  to  the  T— 43,  T45  capabilities  extend  tar  beyond  the 
capabilities  of  the  T - 4 3 . 
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E  -en  ii  l  t  h  the  most  modern  equipment,  it  takes  a  program  to 
put  that  equipment  to  use.  The  two  major  syl 1 abi  that  governed 
the  UNT  program  i until  implementation  of  SUNT)  were  hTC  syllabus 
N-06A-0  and  N-U©a-F  .  The  forerunners  to  these  syllabi  were 
short-1  r  ed  and  do  not  provide  adequate  data  for  study.  The  "D" 
syllabus  called  for  85  T45  simulator  hours  and  105  T-43  flying 
hours  per  student.  ',16:4*,  61,'  The  "F"  syllabus  called  for  *4  T45 
simulator  hours  and  68  T-43  flying  hours.  ( 17:2-3'  The  important 
difference  between  the  two  syllabi  is  that  "F"  syllabus  students 
wou  Id  graduate,  recei  ve  t  h  e  l  r  w  ings,  and  en  t  er-  an  other  course  i  n 
either  advanced  Navigation,  Tactical  Navigation  or  Electronic 
Warfare.  (21:  11-13;  Advanced  Navigation,  a  forerunner  of  the 
current  TTB  track,  contained  26  T45  and  T-43  hours.  On  the 
other  hand,  the  SUNT  Core  Course  contains  32  T45  hours 
■  12:2, 46-48)  and  27.5  T-43  hours.  (12:2)  To  be  added  to  these 
hours  are  the  TTB  track:  68  T45  hours  and  88  T-43  hours.  •,  15:  1  > 
For  comparison: 

T45  T-43 


"D”  S.LLABUS  85.0  105.0 

"  F "  8  i  LLaE’IJS  hNO  mBUANCEO  NmU  90.0  88.0 

SUNT  CORE  fk  TTB  COURSES  100.0  115.5 

E  ac  t  compar  isons  of  the  1 1  vi  ng/simu  1  a  tor-  hours  are  difficult 
due  to  variations  in  course  content  and  structure  between  the 
s y i I abi .  However  ,  as  the  T-43  and  T45  have  matured  in  the  navi¬ 
gator  t;  aining  program,  both  have  played  and  continue  to  play 
major  roles  in  successive  "versions"  of  the  program. 

EEuDUCIIClU  aWD  tCEIElIIDN  E±al£3_-_d222  IjO  J£8£ 

The  i  ev  to  urider  standing  the  effectiveness  of  the  T-43  and 
T45  in  concert  with  the  "0"  and  "F"  svllabi  is  to  examine  the 
rri  a  j  or  c  ..user  of  it  tr  i  1 1  on  .  Th  e  foil  ow  1  n  g  inf  or-ma  t  i  on  was  dr  awn 
from  Vittrition  b.  Source  by  Cause"  tables  compiled  bv  HQ  AT  C,  DO  <F' 


TABLE  1 


FLYING  DEFICIENCY  AND  MCA  ATTRITION 


FY 

NET 

TOTAL 

FLY 

CLASS 

ENTRY 

ATTRITED 

V- 

DEF 

MO  A 

77 

770 

68 

8 . 8 

16 

2 . 0 

£,  .  £. 

77 

*1  1 

35 

13.9 

29 

4 . 7 

iL  •  Z.' 

79.  Q> 

435 

42 

9.7 

14 

3 . 2 

•j  .  0 

79(F> 

36  1 

60 

16.6 

1 3 

5.0 

1  . 3 

7?. TOT 

796 

102 

12.8 

■Z*  jZ 

4.0 

1  . 1 

SO 

337 

134 

16.0 

54 

y  rr 
£■  «  ■_< 

jZ  •  jZ 

3  1 

894 

125 

14.0 

66 

7.4 

2  . 2 

y  £ 

1  150 

102 

3.9 

40 

■-*.  cr 
•  %J 

5  .4 

8  y 

1376 

260 

18.9 

135 

9 . 8 

— '  cr 

t  •  -i 

84 

1  175 

197 

16.3 

1  1  1 

9 . 4 

5  .4 

35 

1  109 

183 

16.5 

109 

y  ,  y 

9  . 3 

y  >t< 

1  006 

199 

19.8 

1  18 

11.7 

9  . 9 

table  2 


S.LLaBUS  ATTRITION  COMPARISONS  At 'ID  AUE RAGES 


TOTAL 

TOTAL 

FLY 

h  r,  ti 

ENTRY 

ATTRITED 

DEF 

MOA 

L* 

SYLLABUS 

II  p  II 

1  3  1  6 

195 

10.7 

59 

3 . 2 

4 

•  ^ 

3 V  LLaBUS 

7908 

1 260 

15.9 

651 

3.2 

40 

Cj 

1 U  i  R 

9724 

1455 

15.0 

7  10 

■*?  " 

44 

A1  *0  >  25  :  -  - 

IIOTE:  The  net  entries  include  all  officers  enrolled,  including 

1  ri  t  er  n  a  1 1  on  a  1  of  f  1  c  er  s  .  0 1  h  ei  r  eason  s  f  or  a  t  t  r  1  t  1  ori  s  n  o  t  ah  own 

abO’-e  include  ttie  +ol  1  owing:  Acadeniio,  Medical  ,  Sel  f  -I  n  l  1 1  ated 
El  iiti  i  n  a  1 1  on  .  Training:  Fatal,  and  0  t  h  er  .  ■  25  :  —  ■ 
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£  anil  nst  ion  of  Table;  Line  and  Two  above  r  eve  a.  1  s  s  evei  a) 
ati  it  mci  deductions  as  regards  to  svl  1  abus  changes .  First.  Ilia 
percentage  change  in  total  attritions-  between  syllabi  jumped 
near  Iv  50  percent  wi  th  tine  "F"  svl  1  abus.  f-ilsc>,  the  Flving 
uet  i  •-  i  aii1.  v  attrition  climbed  From  3.2'.  to  8.2/.  —  over-  .-.alt  the 
total  at  ti  i  t  i  on  a  ot  the  "  F"  svl  1  abus.  There  are  numerous 
e  ternal  tactoi  s  which  drive  attrition  rates,  including  grading 
standards,  of f i cer-s t uden t  selection  criteria,  and  program 
sever i tv.  While  external  Factors  such  as  these  may  have  caused 
year-to-year  Fluctuations,  the  " F “  syllabus  attrition  trends 
tended  to  stabil ice  around  markedly  higher  rates  than  those  ot 
tne  "0"  svl 1 abus.  IF  the  Air  Force  had  been  unduly  concerned 
about  higher  attrition  rates  or  MAJCOMs  about  graduate  quality, 
the  "F"  syllabus  viability  would  not  have  lasted  nearly  eight 
/ears.  ndd  l  1 1  on  a  1  1  v  ,  the  importance  ot  -flying  proficiency  in 
navigator  ti  aining  had  been  clearly  established  and  consistent' 
s  u st  si n ed  over  t h a t  same  1 1 me  per l od . 

The  durability  oF  the  "F"  syllabus  also  highlights  the  Fa.,  t 
that  ATC  had  successful  1 y  designed  a  viable  training  program 
encompassing  its  modern  T-43  ..iet  aircraFt  and  the  full -task  T45 
Simula!  oi  .  Tliis  "marriage"  oF  technology  and  program  had  gi  ad- 
ual  1  v  evolved  as  i-iTC  became  more  experienced  wi  th  the  capabi  1  i  - 
ties  and  potential  of  the  T45  and  T-43  to  train  navigators. 
Using  attrition  as  a  ruler,  the  average  "F"  syllabus  attrition 
race  of  15.9".  shown  in  Table  Two  is  much  more  on  the  programmed 
target  oF  15".  •.  25  than  that  of  the  10.75%  For  the  "D" 

syllabus.  Notably,  Flving  Def l c l en i es  accounted  For  almost  all 
ot  the  increase.  Modern  navigator  training  had  come  oF  age:  it 
had  designed  a  program  to  meet  the  needs  of  the  Air  Force  using 
t  hi  e  a  d--  -  a  ri  c  e  d  t  o  o  1  s  o  F  t  e  c  h  n  o  1  o  g  y  . 

2>£££1AL2Z£I‘  !M)££i3B6DU61£  blAL'lBtklOE  JJEAJLLLLNfi  XilUldlj. 

The  current  navigator-  training  program,  SUNT,  is  truly  more 
oF  an  evolution  rather  than  a  revolution.  SUNT  could  broaoly  b 
descriced  as  the  "F"  syllabus  and  its  Follow-on  courses  more 
logical  1 v  a nd  Functi on  a  1  1 y  restructur ed . 

In  the  past,  officers  completing  undergraduate  navigator 
training  could  be  assigned  to  any  aircraft  in  the  DOD 
in  entorv.  Thie  tr  aining  provided  them  with  a  broad 
Foundation  in  basic  navigation  skills.  .  .  .  But  feed¬ 

back  from  former  students  and  the  commands  revealed  that 
iri  a  n  y  o  F  t  h  e  s  k  ills  t  a  u  g  h  t  a  t  M  a  t  h  e  r  w  ere  not  a  1  w  <?  v  s 
used.  instead,  training  needed  to  keep  pace  with  the 
nn ssi on  of  navigators  that  was  evolving  differently  in 
each  using  command.  1  7: 18) 

Beginning  ■  '  i  t  h  the  first  class  in  mid-  193*,  c 5 : 63)  the  program 
now  consists  of  a  65  training- day  "Core"  course  that  is  mandate 
For  ai  I  students.  Then,  depending  upon  their  operational  1 y 
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;  s  ijned  aircraft,  students  enter  the  l'1  Fighter-,  Hittacr  ,  and 
Reconnaissance  <  FAR/  course;  2>  Tanker,  Transport,  and  Bomber 
1  TTB)  course;  or  3)  Electronic  Warfare  Officer  Training  EWOT > 
course.  '5:68)  Each  of  the  follow-on  courses  t FAR ,  TTB.  EWOT-  ai 
referred  to  as  "tracks."  The  type,  amount,  and  emphasis  of 
training  varies  from  track  to  track.  For  instance,  all  three 
tracks  address  low  level  flight,  however,  the  FAR  track  contains 
T-37  as  well  as  T-43  low  level  flights,  while  the  EWOT  track, 
f i vine  program  is  exclusively  T-43  low  level  flights.  The  TTB 
track .  on  the  other  hand,  contains  extensive  day  and  night 
celestial  training — the  FAR  and  EWOT  track  have  no  celestial 
training,  v  1 2 :  1  ;  15:1;  14:2;  13:2,'  However,  a  major  difference 

from  the  "F"  syllabus,  students  are  not  awarded  their  wings  and 
the  aeronautical  rating  of  navigator  until  graduation  from  a 
particular  track.  '5:71)  The  newly  graduated  navigators 
subsequently  attend  additional  training  for  their  specific 
operational  aircraft  at  formal  s c h o o ' a  conducted  by  gaining 
c omm a  n 0 s  a t  other  b  a  s e  s . 

The  ;  mi  I  ar  l  ties  between  the  1)  "F"  svl  1  a  bus  and  i  ts  fol  low- 

on- t  r  a  l  n  i  ng  and,  2)  SUNT  and  its  track  courses  are  many . 

Advanced  Navigation  preceded  TTB,  Tactical  Navigation  preceded 
FhF  .  and  Electronic  Warfare  preceded  EWOT.  '21:11-13)  Trie 
rii  a  i  or  shift  lias  been  towards  a  shorter  "Core"  course  and  then  a 
1  on ger  ,  mor  e  spec  l  a  1  l  2 ed  cour  se ,  awa.r  ding  w mgs  at  the  c omp  1  e t  i  on 
of  this  training.  Far  from  radical ,  SUNT  is  an  evolutionary  step 
in  navi  gator  training.  SUNT  is  designed  to  provide  an  improved 
blend  of  program  and  technology  to  produce  a  better  trained 
n av i qa  t  or  . 
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HH i SI  CAL  AND  PSYCHOLOGICAL  STRESSES 
OF  THE  AIRBORNE  ENVIRONMENT 


I n  this  chapter  the  author  will  examine  some  of  the  major 
physical  and  psychological  characteristics  of  the  airborne  envi¬ 
ronment  and  how  the  crewmember  acts  ana  reacts  to  them.  It  i = 
pivotal  to  understand  the  dynamics  o-f  these  characteristics  to 
better  comprehend  the  stresses  o-f  the  environment  in  which  a 
crewmember  must  learn  to  function.  While  such  things  life  noise, 
vibration  arid  fatigue  may  occur  in  other-  environments  besides 
flying,  it  is  their  interlocking  relationship  with  such  things  as 
airsickness  and  Manifestation  of  Apprehension  (MOA>  that  link  the 
former  with  the  airborne  environment.  Finally,  the  intensity, 
uncon trol 1 abi 1 i ty,  and  the  i nesc apabi 1 i ty  of  these  stresses 
further  in dent  if y  the  unique  character  of  the  airborne 
environment.  Consideration  must  be  given  to  these  stress 
characteristics  in  the  design  of  any  flying  training  program. 

LLQJL.SE 

The  interior  of  an  airborne  aircraft  is  constantly  bombarded 
by  a  variety  of  noises  and  these  noises  have  numerous  and  varied 
effects  on  crewmembers.  "Continuous  loud  noise  produces  irrita¬ 
bility  and  a  sense  of  fatigue.  .  .  .  The  central  nervous  system 

i=  also  presumed  to  mediate  chronic  stress  effects  attributed  to 
noise.  ..."  (1:155)  However  noise,  mixed  with  other  demands, 
may  nave  var led  results  on  crewmembers.  "...  the  effects  of 
noise  on  performance  in  the  presence  of  other  stressful  agents  or 
other  psychological  lnfuences  [are]  complex,  and  cannot  simply  be 
[summarized]  as  adverse  in  all  circumstances."  <  1:168,'  ms  a  re¬ 
sult,  noise  may  adversely  effect  crewmember  performance  and 
actions,  but  there  may  be  markedly  different  reactions  to  noise 
between  individual  crewmembers.  Close  companions  to  aircraft 
n  o  lie  are  v  i  br  a  1 1  on  an  d  t  u  r  bu  1  eri  c  e  . 

LflEEAIlEU  ALLD  IilEBiJL  ELIEE 

1 'lbration  and  turbulence  also  impact  upon  a  crewmember  s  per - 
ten  mince.  "Flight  experience,  as  well  as  some  experiments,  indi¬ 
cate  that  vibration  can  also  degrade  performance  central !v,  act¬ 
ing  in  a  nonspecific  way  as  a  stressful ,  distracting  and  fati¬ 
guing  agent,  much  as  does  noise.  .  .  (1:51)  ",  .  .  when 


tlvinq  in  rough  Air  or  exposed  to  intense  I  ow+requencv  mechani¬ 
cal  vibration  from  other  sources,  the  ease  of  the  pilot's  task, 
or  the  speed  and  accuracy  with  which  a  navigator  can  work,  are 
threatened  and  sometimes  seriously  impaired."  '1  1:51)  "In  severe 
turbulence,  observers  and  navigators  find  that  they  are  forced  to 
wor 1  more  slowly  because  of  interruption  of  their  work  by  jol  ting 
■  par ticular 1 v  when  using  hand-held  aids. '  The  resul  t  is  they  are 
able  to  complete  fewer  observations  or  computations  in  a  gi  en 
time.  .  .  ."  ',1:53)  "Non-pilots.  .  .  are  at  greater  risk  of 

succumbing  to  airsickness  during  flight  in  heavy  turbulence, 
which  may  further  reduce  their  performance  or  incapacitate 
them."  Vibration  and  turbulence,  similar  to  noise,  tend 

to  degrade  the  crewmember's  ability  to  perform  in  the  airborne 
environment  and  the  crewmember's  reaction  to  these  stresses  mav 
even  resul  t  in  airsickness  (.discussed  below)  . 


E&IIG1JE 

Fa  t i gu e  is  the  c  omb i n  ed  r  esu 1  t  of  C reacti on  t  o>  n  o i se ,  v l br  a- 
t i on  and  turbulence  as  well  as  other  factors  inherent  to  the 
a  l  r  bor  n  e  env  l  r  onmen  t  . 

[  F 1  y mg]  has  a  1  ar  ge  e I  emen  t  of  bor  edom  ar  ising  f  r  om 
monotony.  The  sensory  apparatus  becomes  fatigued  by 
hours  of  ranging  the  eyes  over  the  instrument  panel  arid 
by  listening  to  radio  over  the  continuou  s  power  h  urn .  T  o 
this  must  be  added  the  emotional  strain  of  the  necessity 
for  constant  alertness.  Fatigue  centers  in  the  nervous 
system.  Bombardiers  [and  navigators].  .  .are  subject 
to  similar  acute  fatigue.  <8:41) 

The  effect  of  and  reaction  to  fatigue  by  an  individual  crewmember 
is  of  particular  importance  here.  "Fatigue  is  a  progressive 
decline  on  a  [crewmember's]  ability  to  perform  his  appointed 
task.  It  may  make  its  presence  known  by  the  deterioration  of  the 
quality  of  his  performance,  or  his  inability  to  keep  up  with  the 
rate  of  work  required  of  him."  <8:4 0 :>  As  a  consequence,  aircrew 
fatigue  resul ts  from  the  effects  of  numerous  internal  and  extern¬ 
al  factors  working  in  concert  which  relentlessly  wear  down  the 
crewmember  s  abil l tv  to  effectively  perform  in  the  airborne  envi  - 
r  onmen t . 

A I ESI £  KN ESS 

Airsickness  results  from  a  varied  number  of  physical  and 
psychological  factors  associated  with  the  airborne  envi r  onmen  t . 

Feeble  who  have  sensitive  organs  of  balance  are  more 
I  lie!/  to  become  upset  by  the  pi tch  and  rol  1  ing  motions, 
such  as  those  encountered  during  flight.  Among 
c on  tr lbuting  f  ac t  or  s  to  airsic k ness  are  n o - i ou s  odor s 
*  such  as  the  odor  of  gasoi  inei  ,  cold,  noise,  1 1 br ations, 


Vv'.-V', 


lad  of  1 'i  iijn  I  i..r  i  eri  l  j  1 1  on  and  undue  sensitiveness  of 
the  nervous  system  because  of  the  psychologic  tac tors 
such  a.s  the  tear-  of  +1  i  gh  t  .  (  8  :  3  9  > 


mi  Training  Command  Regulation  i AT CR)  51-2  -further  rah 
types  and  effects  of  airsickness  to  the  flying  training 
env l r  onmen t . 


tes  the 


Airsickness.  .  .is  defined  as  active  or-  passive. 

Active  airsickness  includes  vomiting.  Passive  airsick¬ 
ness  does  not  include  vomiting,  but  does  resul  t  in 
significant  deviation  in  the  mission  profile  due  to  the 
student  s  discomfort  or-  nausea.  Most  airsickness  is  of 
brief  duration  and  is  related  to  multi  axial  accelera¬ 
tions,  pulling  0s,  unfamiliar  aircraft  attitudes  and 
an  -;  i  e t  y  .  >.11:  Z> 


ms  a  resul  t,  airsickness  can  be  brought  on  by  any  combination  ot 
factors  and  can  be  a  stress,  a  reaction,  or  both,  depending  upon 
a  particular  set  of  airborne  circumstances. 


Lteyi££3JAIJL£ltd  HE  APPPFNHFP I  ON  iMDtki 

MOA  is  the  correct  terminology  for  what  is  more  common  I y 
referred  to  as  "fear  of  flying."  As  noted  in  Table  Two,  Chapter 
Two,  MOrs  only  accounted  for  44  student  attritions  over  a  ten-year 
period.  However,  it  is  far  less  costly  in  manpower  and  training 
time  to  identify  and  el lminate  cases  of  MOA  early  in  training. 

MOA  is  defined  as: 

m  state  of  psychological  anxiety,  apprehension,  and 
■'or)  physical  impairment  exhibited  by  [SUNT]  students 
toward  their  training  environment.  .  .  .  Although  some 

slight  anxiety  or  nervousness  is  common  among  students 
iearning  to  fly,  real  fear  of  flying  or  fear  of  failure 
can  interfere  with  a  student  s  judgement,  decision¬ 
making  ability,  and  physical  ability  to  control  and 
( or  >  function  in  the  aircraft.  MOA  indicators  may 
include  such  symptoms  as  passive  and  active  airsick¬ 
ness,  ins  omn  x  a  ,  loss  of  app*etite,  anxiety,  and  t  en  s  l  on 
r-el  a  t ed  t  o  t  he  f  I  y  l  n g  en  ■/ 1  r  onmen  t  .  C  11:  1  > 

m1 though  relatively  uncommon,  it  is  quite  apparent  that  fear  of 
f lying,  or  Mu« ,  can  h ave  a  severe  impact  on  a  crewmember  s 
abilitv  to  effectively  function  in  the  airborne  environment.  It 
is  important  to  note  that  MOA  contains  several  elements  or  deriv¬ 
atives  of  previously  mentioned  stresses  and  their  reactions, 
further  illustrating  the  interconnecting  relationship  between 
them  and  the  airborne  environment. 

The  foregoing  I  ist  of  physical  arid  psychological  stresses  of 
t h e  airborne  environment  and  their  reactions  are  not  meant  to  be 


'  i  -  i  n  c  i  u  s  1  ■  e  .  Rather,  they  encomps.ii  the  major  itre?-®-  "ifiich 
nor  riia  1  1  v  occur  r  egu  1  ar  1  v  or  con  1 1  nuou  si.'  in  t  i  l  gh  t  ana  sr  e  genet  - 
aily  considered  outside  the  crewmember  s  immediate  coritrol  ■  For 
instance,  cabin  temperature  arid  altitude  can  be  quid  I  ■.  control 
led  on  modern  aircraft,  so  their  physical  effects  are  t  ran  si  toi  ■> 
in  nature.  Similarly,  emergencies,  such  as  a  rapid  decompres¬ 
sion,  mi  ay  have  dr  am  a  tic  physical  effects,  however  ,  thev  too  are 
transitory  arid  do  not  impact  upon  the  crewmember  s  routine  per¬ 
formance.  Further,  emotional  stress  from  such  things  as  divorce, 
personality  clashes,  and  financial  difficulty  are  localised  to  th 
i  n d i  v i  du  a  1  c r  ewm ember  v  =.)  ,  e<  t er  i  or  to  the  air  bor  n e  err  •  i  r  onmen  t  , 
and  at  least  partially  within  the  crewmember  s  control .  Lastly, 
combat  str ess,  wh i le  it  can  nave  powerful  impact  on  crewmembers, 
j  i  cleai  1 y  outside  the  confines  of  the  training  environment  and 
•■n  •  1  not  be  discussed  here.  Rather,  the  author  focused  the  list 
on  those  r  ou  tine  physical  arid  p'Svchol  ogical  factor  s-  of  the  sir  — 
bor  rie  environment  and  their  relationship  to  stress  on  the  crew¬ 
member  . 

The  discussions  of  the  above  stress  factors  ana  their  reac¬ 
tions  demonstrate  how  each  may  impact  upon  an  individual  crewmem¬ 
ber  s  per  formance  in  a  variety  of  ways.  While  previous  discus¬ 
sions  may  infer-  that  the  effects  of  stress  are  always  adverse,  it 
is  important  to  point  out  that  such  may  not  always  be  the  case. 
Whether  stress  impact  is  beneficial  or  detrimental  is  largely 
governed  by  the  degree  of  stress  and  the  particular  crewmember  a 
reaction.  "Moderate  levels  of  stress  appear  to  accompany  the 
most  at  tec  1 1  ce  learning.  .  .  . "  \  10:5)  "...  stress  pi  ays  an 

important  role  in  human  sensing,  perception  arid  learning.  .  .  . " 

•  lb: 5'  However,  each  of  these  physical  and  psycho  1 ogi c a i 
factors,  si  n  gu  1  a.r  1  y  or  i  n  c  omib  i  n  a  1 1  on  ,  h  ave  demiori  s  t  r  a  t  ed  the 
potential  to  create  high  degrees  of  stress,  depending  upon  a 
particular  crewmember  s  reaction  to  them.  The  importance,  from  a 
training  standpoint,  is  that  stress  is  an  integral  and  possibly 
beneficial  part  of  flying  training,  but  an  individual  s  ability 
to  deal  i’ii  tn  the  str  esses  of  the  airborne  environment  may  wel  1 
determine  n i s  or  her  suitability  as  a  crewmember  . 


chapter  F-our 


SIMULATORS  and  flight  training 


j i mu  I  itors  ar  e  often  viewed  as  a  panacea  tor  a  mu  I  t 1  tude  o  + 
training  and  operational  problems.  Simulators  certainly  cut  down 
on  tuel  consumption.  They  are  well  suited  tor  practicing  dan¬ 
gerous  maneuvers  that  might  prove  disastrous  in  an  actual  sur¬ 
er  at  t.  Many  simulators  are  designed  to  accomplish  a  mission  or 
task  without  having  to  employ  a  -full  crew  complement.  Weather 
and  time-of-day  conditions  can  be  changed  at  will.  " Pre-c armed" 
mission  profiles  cut  down  on  pref light  preparation  and  are  not 
readily  subject  to  change  or  cancellation  from  external  forces 
such  as  weather,  traffic,  and  maintenance.  It  certainly  appears 
then  that  simulators  are  the  vangard  of  future  flight  training. 
Tech n o 1 ogy  h a s  advan ced  capabilities  1 mmen se 1 y ,  providing  the 
Air  Force  with  high  fidelity  simulators  incorporating  motion  and 
visual  systems.  However,  the  following  quotation  concerning 
simulator  advancements  helps  to  give  the  reader  a  perspective  on 
the  past  and  a  direction  for  the  future: 


If  one  looks  back  on  the  progress  in  simulation  during 
the  past  three  decades,  there  is  little  that  is  radical¬ 
ly  new,  with  the  exception  of  digital  computer  techno¬ 
logy,  which  permitted  the  realization  and  exploitation 
of  ear  lier  ideas.  It  might  be  noted  that  many  systems 
such  as  aircraft.  .  .  and  weapon  systems  that  are 

entering  the  inventory  and  being  simulated  today  may  be 
in  use  20  to  2b  years  from  now.  ••3:S4j 


The  trend  within  research  and  development  as  well  as  opera¬ 
tional  and  training  communities  has  been  toward  more  productive 
use  ot  simulator  technology  and  systems.  "IThel  evolution  of 
simulation  has  been  primarily  a  matter  of  technological  advance¬ 
ments  to  male  simulators  more  realistic,  accurate,  and  comprehen¬ 
sive  representations  of  a  particular  item  of  equipment  or  sys¬ 
tem."  1  3:27 1  However : 


i-i  t.  this  stage  of  advanced  simulator  technology,  human 
behavior,  rather  than  equipment,  has  become  the  central 
concern  in  simulation.  Improvements  in  the  design  and 
use  of  simulators  are  more  likely  to  depend  on  develop¬ 
ment  and  use  o+  behavioral  knowledge  than  on  advances  l 


J 
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primary  goals  0+  simulation  are  facilitating  t h e 
learning  that  transfers  to  the  operational  context 
the  case  of  training  simulators.  .  .  .  1 oiii1 


" Because  the  hi  5 1 or  y  of  s 1 mu  I  a  t  or  deve I opmen t  is  ch ar  ac  ter  l  z ed  by 
striving  for  improved  realism  through  the  advancement  of  techno¬ 
logy,  it  is  easy  to  forget  that  the  learning  or  performance  -  not 
physical  duplication  -  is  the  primary  goal  3  :  2  o' 


In  'iew  of  the  current  trends  in  simulator  advancements,  the 
author  found  it  more  practical  and  realistic  to  confine  the 
definition  of  "state-of-the-art"  to  those  research  and  develop¬ 
ment  programs  the  Mir  Force  currently  has  under  study.  Limiting 
the  scope  helped  focus  research  on  those  programs  and  systems 
which  might  reasonably  be  found  on  current  and  future  i-nr  Force 
simulators.  The  major  Mir  Force  simulator  research  aria  develop¬ 
ment  programs  presently  include  the  following:  a  supportable 
computer  language  v-fda >  ,  modularity  of  components,  part-task 
trainers,  simulator  maintainability,  and  visual  systems.  >36: — • 
Trie  concept  behind  these  programs  is  designed  to  put  more  empha¬ 
sis  on  how  to  improve  upon  or  make  better  use  of  state-of-the-art 
simulator  techno  I  ogy  . 36  : —  )  Lieutenant  General  Chaverrie  s 
testimony  on  the  Limits  of  Simulation  before  the  Senate  nrmed 
3er  .'ices  Committee  hearings  on  the  Development  and  Use  of  Train¬ 
ing  Simulators  puts  the  rationale  for  this  concept  1  r>  perspec¬ 
tive:  ''wttempting  to  achieve  perfect  replication  may  drive  simu¬ 
lator  costs  through  the  roof  without  producing  a  commensurate 
t  r  a  1  it  mg  p  ay  off  .  "  <■.  24  :  7)  In  wh  at  c  ou  1  d  be  c  h  ar  ac  ter  1  z  ed  as  a  mor  e 
enlightened  approach,  ”...  physical  realism  is  not  the  only  or 
optimal  means  for  achieving  the  behavioral  objectives  of  simula¬ 
tion."  '3:28'  As  a  result,  state-of-the-art  in  simulation  pro¬ 
grams  and  research  has  shifted  from  technologically  superior 
simulators  to  superior  use  of  simulator  technology. 


There  has  also  been  a  concurrent  shift  in  policy  concerning 
the  use  of  simulators  as  well  .  Major  General  Harold  J.M.  LI  1  1  - 
I iams.  Director  of  Operational  Requirements,  Deputy  Chief  of 
3taff  for  Research,  Development,  and  Acquisition,  explains  the 
shift: 


.  .  .  we  took  a  close  look  at  our  pel  icy  for  managing 

the  simulator  business  and  made  some  changes  to  it. 


The  hit  Force  aims  to  use  s 1 mu  1  a 1 1 o n  w h e r ev er  possible 
to  provide  the  best  and  most  cost  effective  training 
from  the  entry  level  right  on  up  to  the  ful 1 v  combat 
capable  level  ,  or  even  beyond.  We  tend  to  toe  us  our 
after  t  ■-  on  two  general  tasks,  the  first  one  being  s  1  mp  i 
the  basic  task  of  teaching  an  aircrew  how  to  operate  a 
speci tic  aircraft  or  a  system  and  how  to  tic  1  t  safely, 
•■a  rh  par  ticular  emphasis  on  the  safety,  and  then  the 
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it'.  jhO  ud e ,  '.he  re+ining  or  the  honing  o+  the  war  - 

Myhtinq  et  1  i  !  e  that  the  aircrew  need;  to  get  itu  .  1  mum 

c  c  1 1 1  l  ■*  t  ettec  r  i  •  ■  e  n  e  s  s  out  of  t  hi  e  a  l  r  c  i  a.  +  t  or  the  system.  '  y  *4  :  4  7  * 

fhe  s  a  me  s  n  i  r  t  i  n  emphasis  can  be  seen  in  hit  Force  -simulator 
Poi lev  aa  well :  "concentrate  simulator  training  on  taii  a  that 

>.  an  not  be  ettec  t  r  -e!  y  trained  in  the  aircraft."  '24:47'  i~is  di  =-• 
cussed  earlier,  that  policy  shift  has  spilled  over  into  the 
r  esear  ch  a.rtd  deve  1  opmen  t  arena  as  we  1  1  .  Fida  i  a  a  n ei1 1  comp’U  ter 
language  which  is  more  "user-friendly"  towards  simulator  design 
and  modification.  It  is  both  e>  tremeiv  supportable  and  maintain¬ 
able.  '36:--'  "The  advent  of  the  Department  of  Defense  s  stand¬ 
ard  software  language  -Fida-  should  yield  payoffs  for  simulation. 

The  babel  of  software  languages  currently  driving  simulators  will 
disappear  with  the  implementation  of  Fida  as  the  DOD  standard, 
thereby  reducing  software  maintenance  costs."  (4:55)  Modular¬ 
ity  of  components  provides  for  the  interchangeability  of  common 
hardware  between  simulator  systems.  (36: — >  In  regards  to  the 

development  of  part- task  simulators: 

For  some  purposes  it  is  not  cost-effective  to  use  com— 
pie*  devices  tor  training  a  limited  set  of  tasks  or 
simple  tasl  s,  such  as  procedures;  the  fui  I  range  of 
capabilities  of  a  simulator  may  not  be  necessary.  When 
a  large  number  of  people  need  to  be  trained,  multiple 
large  simulators  may  not  be  affordable.  For  these  rea¬ 
sons,  less  expensive  part-task  simulators  have  been 
deve  1  oped .  •  3:  18-' 

Maintainability,  on  the  other  hand,  is  an  across-the-board  look 
at  designing  more  reliable  simulator  systems,  which  is  part  of 
t.  h  e  rati  o n  a  1  e  b e h  i  n  d  a  n  ew  1  a nguage  a n  d  m odu  1  a r  i  t  y  o f  c  om p o n  e n  t  s  . 

■:  3* :  —  i  Visual  systems  allow  the  introduction  of  a  broad  spectrum 
of  previously  unthinkable  training  and  combat  scenarios  includ¬ 
ing  formation  flight,  low-level  flight,  refueling,  and  battle¬ 
field  environments.  '36: — >  In  sum,  the  underlying  theme  of  hit 
Force  simulator  research  and  development  as  well  as  policy  has 
not  been  towards  a  technological ly  grandiose  piece  of  hardware, 
bu  t  rather  c o  des 1 gn  an d  use  si mu  1  a t or s  to  train  c r  ewmember s 
1-  in  preparation  for  the  aircraft,  and  2)  in  those  tasks-  which 
cannot  ue  practically  or  safely  conducted  in  the  aircraft. 

i-i t  this  point,  it  is  best  to  provide  a  somewhat  more  refined 
concept  of  what  constitutes  an  aircraft  simulator,  in  particular 
as  it  per  tains  ' o  this  research  paper.  The  term  "simulator"  is  a 
popu 1 ar  term  general ly  used  to  r efer  to  a  wide  range  of  systems 
more  appropriate!.,  referred  to  as  Aircrew  Training  Devices 
1  i-iTDs  '  .  Both  terms  will  be  considered  interchangeable  for  the 
p'_.  pc  Ses  of  this  research.  in  this  paper  ,  the  author  wi  1  I  gener¬ 
al  1  v  c  on  c  en  t  r  ate  on  t  h  e  larger,  more  c  omp  lex,  f  u  1  1  -  t  a  s  1  n"r  D  s 
'."inch  ha  e  the  capability  to  closely  replicate  an  aircraft  or 

5  Pl.'l  3-  f  i  ^  1  t_ l  V  |  , 


1  J 


•ill  nil  ci  ew  I'  r  a  1  n  in  q  D  ev  ice  ■,  mT  D  >  ser-  e  s  t  w  o  f  u  n  c  1 1  o  n  s  . 

it  is  a  ground-based  substitute  aircraft  that 
permit  5  student  crews  to  1 1 y  in  a  sate  and  carefully 
control  led  environment.  More  importantly,  as  hTL'  is  a  - 
its  name  imp  I  les,  a  teaching  machine  that  is  designed  to 
facilitate  the  acquisition  of  flight  c  r  ew  skills.  ( 9 :  l  l  1 

"An.  .  .  ciTl'  is  not  merely  a  f!  i  gh  t  simulator  .  It  is  also 

equipped  with  sophisticated  hardware  and  software  capabilities, 
known  as  Advanced  Instructional  Features  ». AI Fs>  that  permit  a 
simulator  instructor  to  control ,  monitor  ,  and  fabricate  simulator 
training  missions."  9 :  l  i )  As  the  quotation  correctly  implies, 
the  instructor  in  his  role  as  an  instructor  and  the  software  and 
hardware  available  to  him  are  key  ingredients  in  an  ATD  s 
effectiveness.  The  net  result  is  a  highly  sophisticated  aircrew 
teaching  system  whose  productivity  value  is  largely  governed  by 
its  hardware/software  design  and  the  quality  of  instruction. 
Hence,  Air  Force  simulator  policy  and  research  trends  are 
evident  in  ATDs  in  use  today:  using  technology  to  facilitate  the 
1  ear  rung  of  se  1  ec  ted  airc  r  ew  s  k  i  1  Is. 


MAJCOMS:  THE  GAINING  COMMANDS 


As  was  pointed  out  in  c h ap ter  one,  the  Air  Force  s-  ultimate 
goal  1  n  training  navigators  is  to  develop  crewmembers  prepared 
and  trained  to  function  in  a  combat  environment.  SUNT  and  its 
track  programs  provide  the  fundamental  training  and  skills  which 
gaining  commands  ‘.SAC,  TAG,  MAC)  build  upon  to  develop  navigator 
crewmembers  trained  in  the  combat  mission  of  their  specific 
aircraft.  Any  radical  departure  from  the  current  SUNT  program 
however,  such  as  an  al  1  -simul  ator  SUNT  TTB  program,  would  unques¬ 
tionably  impact  upon  command  training  programs  as  wel 1 .  Conse¬ 
quently,  the  inputs  of  gaining  commands  are  essential  toward 
providing  a  wel I -rounded  examination  of  the  feasibility  of  an 
a  1  1  -simul  at  or  SUI  IT  TTB  pr  ogr  am  . 

I  n  1 1 1 1:  c h a  p  t er  t h e  au t h or  w ill  discuss  the  i ssu  e  s ,  c  on c  er  n  s , 
and  perspectives  of  rune  "field  experts"  from  the  gaining  com¬ 
mands  who  train  and  employ  SUNT  TTB  graduates.  Their-  inputs 
represent  a  broad  spectrum  of  experience  and  weapon  systems--both 
pilots  and  navigators — who  are  working  in  their  respective  major- 
air  command  MIaJCGM)  headquarters  training  divisions.  They  re¬ 
present  the  "practical  application"  arena  of  the  flying  training 
business.  They  have  first-hand  experience  training  in  and  work¬ 
ing  with  operational  aircraft,  simulators,  and  navigators.  Much 
1  ike  the  test  pilot,  these  field  experts  help  answer  whether  al  1 
the  theory,  black  boxes,  and  airframes  actually  do  their  training 
jobs.  Their  responses  also  help  put  definition  to  the  art  versus 
the  science  of  navigation  and  flying  and  add  yet  another  dimen¬ 
sion  to  the  difficult  process  of  quantifying  and  qualifying  the 
human  portion  of  the  flying  equation.  Finally,  their  collective 
experience  ease  balances  out  the  study  of  the  feasibility  of 
c on-  -er  t  i  n g  the  SUNT  TTB  program  to  an  al  I -simul  ator  course. 

The  fol  lowing  information  provides  a  col  I ation  of  the  ques¬ 
tions  posed  and  their  responses.  With  the  exception  of  Question 
* ,  all  answers  were  spontaneous,  with  responses  being  hand  or 
typewritten.  Manv  of  the  responses  were  similar-,  repetitive,  or 
overlapping  in  nature.  For  clarity  and  simplicity,  the  author 
synthesized  these  responses  into  a  single  response. 


liUESJIDy  A 


Wh  *  t  current  flying  training  problems  is  yc-ur  corn- 
man  d  ex ner 1 en c 1 n g  w 1 t h  juru  or  n av 1 ga t or  s  ? 


1>  Functioning  as  a  crewmember  in  a  mu l  tiplace 
aircraft,  < 29 : 2> 

2.1  Basic  airmanship  —  relying  too  much  on 
systems.  (32:2.' 

;•:>  Lack  of  air  sense.  <31: 2) 

4  >  Ai r  s i c k n e  s  s/M o  1 1 o n  sic  k  ness.  (2 8 : 2  > 


mJESIIDLI  2 


What  issues  would  your  formal  school  have  to  address 
in  upgrading  rated  navigators  with  no  flying  exper¬ 


ience  - 


1. '  Addition  of  simulator  and  flying  training 

time.  (35:3> 

2. '  Higher  attrition  rates.  <35:3) 

3’  Performance  degradation  due  to  lack  of 
f  1  y  l  n  g  ex  per  i  en  c  e  .  ■,  30  :  3) 

4'  Lack  of  crew  coordination  skills  and  air 


sense.  <26:3; 


£ilJ££Il£)LI  3 


Does  your-  command  view  flight  training  as  an  essen¬ 
tial  part  of  the  SUNT  program?  Why  or  why  not? 

1  liote:  ail  respondents  considered  flight  training 
essential  .  > 


It  I t  devel ops  an  abi 1 i ty  to  adapt  to  the 
stresses  and  fluid  nature  of  the  flying 
env l r onmen t .  <  2? : 4> 

21  The  aircraft  provides  the  high- threat, 

unforgiving,  non-stop  pressures  that  are 
part  of  the  real  world  flying  environment. 

< 30 : 4> 

3>  It  "weeds  out"  <ie:  attrition.'  those  unable 
to  adapt  and  function  in  the  airborne 
environment.  <35: 4) 


3UE3I10U  A 


What  is  your  command  s  view  on  what  role  simulators 
can  or  should  play  in  the  SUIIT  TTB  program? 


1  >  Simulators  should  be  part  of  the  building 
b  1  oc  k  appr  each  ,  r  ei  n  f  or  c  in  g  class  r  com  k  n  o  <• 


ledge  arid  pr-epai  ing  s-tuderii.s  tor  the  air  cr  : 
S 1 mu  1  a  t or s  pr  ov ide  a  c  on  t  r  o  1  1 ed  env l r onmen t 
to  teach  procedures-  not  feasible  or  safe  lr 
the  aircraft.  *'.29:5;  27:5-' 

S i mu  1  a  t or  s  ar e  mos t  ef  f  ec  1 1 ve  a t  teach i n g 
procedures  and  pacing.  34:5a 
Simulators  supplement,  support,  and  en¬ 
hance.  but  do  not  replace,  flight  training, 
i.  2* :  5  > 

Simulators  are  excellent  for  practicing 
weak  or  def  l  c  l  en  t  pr  oc  edu  res.  i  35  :  5) 

uUELSXIIltd  5 

!  you  define  air  sense? 

"r-i  learned  sense  of  know-how  .  .  .  that 

a  1  1 ows  h e/ sh e  t o  mat  e  dec l s i on s  wh i 1 e  in 
flight.  .  .  .  Mission  oriented  judgement, 

experience  that  allows  an  individual  to 
know  where  Che/ she  is],  how  to  react,  and 
what  needs  to  be  done  next  to  affect  a 
mission."  <32:6) 

Situational  awareness.  <34:6;  33:6.' 

"Mb l 1  it y  t o  mak e  sn ap  dec l s i on s  in  flight 
under  adverse,  unusual  circumstances.  To 
make  these  decisions  an  individual  must 
have  a  wealth  of  knowledge  and  experience." 
i.  35  : 

iiHELSIlJJhJ  £ 

h  ow  w o  u l d  y o u  rate  the  concept  o f  training 
s  in  an  a  1 1 -s l mu  1  a t or  course?  < Responden t s 
■n  a  choice  of  ft  through  E> 

i—i r i  idea  on  the  leading  edge  of  technology. 
The  current  program  has  the  right  simulator 
flying  mi x . 

The  current  program  needs  more,  not  less, 
flying  hours. 

Simulators  can  never  completely  replace 
ac  tua 1  flying. 

No  way.  Simulator  trained  navigators  will 
not  be  prepared  for  increasingly  complex 
open  a 1 1 on  a  1  flying  mi ss l on  s . 

NOTE:  Seven  respondents  chose  D,  one  chose 
l  and  one  chose  E. 


■  lie  respondents  mere  not  .  n  tended  to  be  a  scientific  cross 
section  or  sampling.  Rather,  they  were  selected  to  pres  ide  the 
reader  an  "operator  s  perspective"  drawn  from  a  highly  special¬ 
ized  and  trained  experience  base.  rts  a  result,  the  responses  ar 
i i 1 e I y  to  be  subject  to  an  imbedded  bias  against  an  expanded  use 
oh  simulators  in  hiving  training. 

.  .  .  skepticism  about  the  usefulness  oh  flight  simula¬ 

tion  still  exists.  Though  the  military  recognizes  that 
s 1  mu i a  t or  s  are  a  n ec essar y  par  t  oh  its  t r  a l n i n g  pr o- 
gr  ams  -  particularly  as  it  seeks  to  train  more  people 
on  increasingly  complex  equipment  -  officer s  are  also 
aware  that  in  some  situations  simulators  cannot  replace 
actual  flight  experience.  Some  officers  heel  that  it 
simply  does  not  require  "the  right  stuff  .  .  .  .  (  6 :  S  8 1 


The  proclivity  oh  negative  answers  tends  to  confirm  the  as¬ 
sertion  oh  s  .  imbedded  bias.  Viewed  the  against  backdrop  of 
scientific  data  and  professional  research  though,  the 
respondents  opinions  and  comments  are  largely  corroborated.  Fo 
instance,  statistics  bear  out  that  the  largest  attrition  factor 
l n  UNT  h  a  s  historical  1 y  been  flying  deficiencies.  Further,  t  h  er 
appears  to  be  a  consensus  of  opinion  and  policy  that  simulators 
have  a  major  role  in  flying  training,  but  with  distinct  limits. 
Consequently,  the  responses  oh  these  field  experts  add  yet 
another  perspective  in  the  study  of  the  simulator's  role  in 
n  a v i g  a  t o  r  training. 


The  most  prevalent  theme  running  throughout  most  ot  the 
responses  was  concern  about  human  adaption  to  the  airborne  envi¬ 
ronment.  It  was  also  noted  that  there  was  relatively  minor 
concern  over  the  navigator  s  proficiency  in  navigational  proce¬ 
dures.  The  respondents  were  much  more  concerned  about  the  navi¬ 
gator  s  ability  to  perform  those  navigational  procedures  under 
the  stresses  and  unknowns  of  the  airborne  environment.  Hgain, 
the  historically  large  percentage  of  attritions  in  UNT,  coupled 
with  the  performance  degradations  cited  earlier  due  to  the  physi 
cal  and  psychological  stresses  of  flight,  tend  to  bear  out  these 
concerns.  In  a  different  vein,  the  respondents  expressed  a  high 
degree  ot  confidence  in  using  simulators  to  teach  procedures  and 
equipment,  as  a  stepping  stone  to  the  aircraft.  However  ,  they 
1  acted  confidence  in  even  a  state-of-the-art  simulator  s  ability 
to  acclimate  a  crewmember  to  the  total  flight  regime.  (32:3.'  In 
sum,  what  the  majority  of  respondents  saw  as  a  major  stumbling 
block  i n  converting  the  SUNT  TTB  track  to  an  al 1 -simu 1 ator  pro¬ 
gram  was  that  simulator  capabilities  have  not  reached  the  point 
that  they  can  fully  re-create  the  human  experience  in  the  air¬ 
borne  environment. 
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Chapter  S x  x 


INCLUSIONS 


The  training  of  navigators  is  a  complex  and  dynamic  process. 
The  undergraduate  navigator  training  program  of  today,  SUN"  , 
evolved  as  programs  and  syllabi  adjusted  to  meet  changes  in 
weapon  system,  equipment,  and  hF/'MAJCOH  needs.  Even  the  shift  t> 
"specialization"  resulted  because  "Some  ninety— five  percent  of 
those  trained  in  a  given  weapon  system  were  staying  in  that 
system  throughout  their  active  -flying  careers."  (5:70;'  Hence, 
SUNT  is  a  reflection  of  that  AF  policy.  The  key  is  that  SUNT 
programs  are  evolutionary,  designed  to  provide  the  fundamental 
knowledge,  skills  and  experience  which  MAJCOMs  build  upon  in 
molding  combat  navigators.  Could  an  al 1 -simulator  SUNT  TTB 
program  then  possibly  be  the  next  evolutionary  step  in 
undergraduate  navigator  training? 


There  are  three  issues  to  examine  in  regards  to  the  feasibil¬ 
ity  of  an  al 1 -simu 1 ator  SUNT  TTB  program.  First,  is  flight 
training  an  essential  part  of  training?  Second,  is  it  within  th< 
potential  and  purpose  of  simulators  to  instill  in  those  student 
navigators  the  same  experiences  they  would  have  gained  from 
flight  training?  Third,  and  most  importantly,  would  an  all* 
simulator  program  graduate  be  prepared  to  enter  combat  crew 
training?  Discussion  of  these  issues  will  form  a  basi  upon 
which  the  author  will  draw  conclusions  on  the  feasibility  of  an 
al 1 -simulator  SUNT  TTB  program. 


THE  lUEDEIatJLE  DE  £i_USMI  ISAILliMG 


The  issue  as  to  whether  the  experience  gained  from  actual 
flight  is  essential  to  training  SUNT  TTB  navigators  lies  at  the 
core  ot  the  feasibility  question.  If  simulator  training  replaces 
flight  training,  then  the  voids  left  actually  define  the  tasks 
simulators  would  have  to  fill.  Hence,  the  issue  over  the 
importance  of  flight  training  is  a  fundamental  one. 


AlTiij.lj.jjCi-.  h  r  e-ex  am  i  n  a  1 1  on  of  a  1 1  r  l  1 1  on  pr  ov  i  des  a  qu  an  t  i  - 


tative  answer  about  whether  flight  training  is  essential  .  "The 
school  [SUNT]  wants  to  identify  those  who  can  t  or  won  t  make  the 
grade  as  early  in  training  as  possible.  .  .  .  By  challenging  the 

students  early  in  training,  we  eliminate  substandard  performers 


enc om pas?  1  no  two  syl  I  abi  ,  48.8  percent  wlW  of  1455.'  ot  *1  i 
a  1 1  r  1 1 1 on s  wen e  f or  t I y i n g  def ici en cies.  h 1 1 r l t i on  s- t a  t i  =  t i c  s 
provide  a  vivid  track  record  of  how  important  it  is  tor  student 
navigators  to  adapt  to  and  perform  in  the  airborne  environment. 

.S-t.L.ejS-s  F  a  -  t  n  r  =. .  S  t  r  ess  is  in  her-  en  t  in  the  air  bor  n  e  env  i  r  on  • 
merit.  Direct  experience  with  stress  plays  an  essential  role  in 
what  is  learned  during  flight  training. 

in  airplanes.  .  .  the  pilot  or  C navi  gator )  may  feel 

fear  or  arousal  because  of  what  is  actually  occuring. 

Those  same  emotions  may  not  be  produced  in  a  simulator 
because  there  is  no  physical  risk.  The.  .  .  stress 

associated  with  operational  performance  affects  what  is 
learned  and  the  strength  of  the  skills  that  develop. 

P  a  r  t  i  c  u I  a  r  I y  t  h o s  e  in  v o I v l n  g  c om  p 1 e  x  dec l s l o n  — m a  k l n  g 
t  ask  s .  That  is,  it  l  s  assumed  that  1  ear  rung  is  s  l  tua- 
t i on  a  I  1 y  spec  if ic ,  and  operational  per f  orman  c  e  will  be 
inadequate  unless  the  learning  situation  includes  ex¬ 
posure  to  real  stress.  <3:62) 

wi  chapter  three  and  the  above  quotation  illustrate,  stress 
can  facilitate  learning.  In  regards  to  flight  training, 
experiencing  the  stress  associated  w i t h  the  ph y s i c a  1  r i sk 
of  flying  plays  an  important,  if  not  essential ,  role  in 
flight  training.  Stress,  however,  may  play  a  negative  role 
i n  flight  training  as  well. 


ot  al  i 
statistics 


Some  students  have  great  difficulties  adapting  to  and  func¬ 
tioning  under  the  physical  and  psychological  stresses  of  flying. 
Noise,  vibration,  turbulence,  and  fatigue,  in  concert  with  the 
inherent  physical  risk  of  flying  may  produce  adverse  effects 
including  performance  degradation,  airsickness,  and  MOA. 

"  .  .  .  the  [student]  with  a  low  threshold  tor  experiencing 

anxiety.  .  .  may  never  conquer  the  over-arousal  he  experiences 

in  the  air.  Aircrew  selection  is  designed  to  select  out  arid 
reject  this  type  of  [student]  from  flying  training."  <  2 :  B3-3,» 
Consequently,  both  the  beneficial  and  adverse  effects  of  student 
experiencing  stress  in  the  airborne  environment  add  convincing 
weight  to  the  essentiality  of  flight  training  in  the  SUNT  TTB 
pr ogr am . 

^!MULAI£lRS_z:-_E'DJEbiIlAl.  ..AND  £URE'JQS£ 

The  A  i  r  Force  has  taken  a  major-  turn  away  from  building  and 
using  flight  simulators  as  replacement  aircraft,  as  its  primary 
goal .  That  is  not  to  say  sophistication  in  ft l gh t  simulators  ha 
pealed  out.  Sophistication  has  been  targeted  toward  enhancing 
f  r  a i n i n  g ,  i  . e .  ,  preparing  s  t  u den  t  s  to  en  ter  1 1  l gh t  t  r a i n i n  g  an  d 
practicing  scenarios  impractical  or  dangerous  i n  real  aircraft, 
i-id'd  i  1 1  on  a  1  i  v  ,  the  role  of  t  h  e  i  n  s  t  r  u  c  t  or  an  d  t  h  e  soph  isticati  on 


surrounding  M  ^  role  have  steadily  increased.  Al  I  of  this 
developed  as  the  hit  Force  realized  that  state-of-the-art 
sophistication  did  not  necessarily  equate  to  training  effective¬ 
ness.  In  "Human  Factors  of  Simulation"  the  authors  conclusions 
highlight  the  same  issues  above:  overemphasis  on  physical  corre¬ 
spondence,  improper  use  of  simulators,  and  the  neglect  of  human 
factors  in  simulation,  3 : 3  >  Recognizing  these  shortta.  1  Is-,  the 
Air  Force  has  begun  to  gear  its  simulator  development  and 
training  programs  toward  producing  better  trained  students. 

It  is  actually  the  human  being  that  limits  expanding  the 
simulator  s  role  in  flight  training.  Discussed  earlier  in  this 
chapter,  simulators  present  no  physical  risk  and  that  lack 
affects  how  the  student  reacts  and  what  he/she  learns.  The 
problem  here  is  one  of  realism  and  achieving  that  realism  is 
difficult.  "'In  designing  most  flight  simulators,  said  Ronald  N 
Hendricks,  vice  president  and  director  of  Singer-Link,  the 
difficulty  is  not  simulating  the  machine,  but  the  environment.  " 
t*:39>  "Simulating  the  outside  environment  and  events  that 
affect  or  drive  the  simulation  can  be  difficult  and  expensive, 
and  small  gains  in  realism  can  be  achieved  only  at  great 
incremental  costs."  <3:27)  Lacking  realism,  retention  becomes  a. 
problem  for  students.  "If  you  train  it  all  :n  the  simulator  the 
first  tirrie  around,  you'll  probably  forget  it  by  the  time  you  go 
out  and  try  it  in  the  airplane."  '.4:59)  The  Undergraduate  Pilot 
Training  UF'T)  experience  with  substituting  simulator  for  flight 
time  best  illustrates  the  limitations  human  beings  place  on 
simulator  use. 

Faced  with  higher  fuel  prices  and  fearing  embargoes,  the 
service  cut  back  on  UPT  flying  by  twenty-one  percent. 

ile  went  too  far.  .  .  .  Over  the  years  we've  built 
back.  up.  It  didn't  take  a  rocket  scientist  to  figure 
out  that  when  [pilot  trainees]  started  busting  check 
rides  the  first  time  out,  wed  cut  too  far  and  relied 
too  heavily  on  simulation.  '4:5 6 > 

The  following  gives  an  hTC  Headquarters  staff  perspective  on  the 
same  issue. 

mc cor  ding  to  the  then  [ATC]  assistant  deputy  chief  of 
staff  for  operations,  Colonel  Johnny  Fender.  .  .  , 

s l mu  I  a  t or  s  gave  students  practice  in  man u a  1  sk ills,  but 
could  not  teach  them  to  handle  the  stress  of  being  in  a 
real  aircraft.  Simulator  hours,''  he  concluded  cannot 
directly  replace  aircraft  hours.'  <6: 39) 

The  lesson  learned  is  that,  in  human  terms,  simulator  realism  has 
been  insufficient  to  negate  or  diminish  the  need  for  flight 
t  r  a  l  n  i  n  g  . 

3 1  (i)u  I  a  tor  s  have  become  an  integral  and  important  part  of 


flight  training  programs.  Whether  the  T45  is  updated  mi th 
sophisticated  modifications  or  replaced  with  a  state-of-the-art 
simulator  though,  neither  could  feasibly  replace  the  need  for 
flight  training  in  the  SUNT  TTB  program.  Flight  training  has 
been  the  on i v  proven  medium  for  imposing  the  complexity,  uncer¬ 
tainty,  stress,  and  potential  lethality  of  the  airborne  environ¬ 
ment  upon  students.  It  is,  after  a.  I  1  ,  the  essence  ot  the  SUNT 
TTB  program  to  train  navigators  capable  of  functioning  under 
these  conditions.  As  a  result,  it  is  currently  not  within  the 
purpose  or  potential  of  simulators  to  supplant  flight  training  in 
the  SUNT  TTB  program. 

PRFPARATI QM  ££l£  iSOLlBal  iSBlEkJ  lEalMlbiB 

The  I1AJC0M  "field  experts"  comments  tend  to  echo  the  con¬ 
clusions  discussed  earlier  in  this  chapter:  simulators  have 
distinct  limits  on  their-  capabilities,  and  flight  training  is. 
essential  for  human  adaption  to  the  airborne  environment.  The 
majority  of  SUNT  TTB  graduates  are  assigned  to  operational 
■aircraft  with  large  crew  complements  such  as  the  KG-135,  6-52,  end 
C - 130 .  Many  MAJCQM  training  programs  and  systems  are  designed  to 
train  these  crewmembers  together  as  crews.  Weapon  System 
Trainer  simulators  are  a  good  example.  The  MAJCOMs  have  valid 
concerns  about  the  impact  an  under  trained  navigator  could  have  on 
the  length  of  training  required  for  that  navigator  and  the 
detriment  he  could  have  on  the  training  of  the  crew  as  a  whole. 

It  is  not  unreasonable,  then,  for  MAJCOMs  to  expect  navigators  to 
h  ave  the  k n  ow 1  edge ,  skills,  and  ex  per i en  c  e  wh ich  pr  ep  ar  e  t h em  t  o 
enter  combat  crew  training.  That  is  the  basic  function  of  the 
SUNT  TTB  program.  With  the  simulator  limitations  discussed 
earlier,  the  inclusion  of  flight  training  in  the  SUNT  TTB  pr ogr am 
becomes  the  only  feasible  way  to  prepare  navigators  for  combat 
c r  ew  t  r  a l n l n  g . 

SI  IMMARY 

In  the  age  of  technology  explosion,  it  is  easy  to  overesti¬ 
mate  the  capabilities  of  that  technology.  The  UF'T  experience  is 
an  excellent  example  of  overestimation  of  simulator  technology 
capabilities.  Simulators  play  major  roles  in  preparing  naviga¬ 
tors  for  flight  training  and  sophistication  promises  to  enhance 
those  roles.  However,  flight  training,  particularly  initial 
flight  training,  has  consistently  been  the  bottom  line  determinant 
in  the  decision  whether  student  navigators  can  successfully  adapt 
to  the  demands  and  stress  of  flying.  As  a  result,  the  concept  of 
converting  the  SUNT  TTB  program  to  an  al i -simulator  course  is 
simply  not  feasible. 
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